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(54) POLISHING LIQUID FOR COPPER METAL AND PRODUCTION OF SEMICONDUCTOR DEVICE 

(57)Abstract: J** 
PURPOSE: To develop a polishing liquid which is largely different in 
etching rate at the time of immersion into the liquid and at the time 
of a polishing treatment by using an aq. soln. having a specific org. 
acid, oxidizing agent and polishing abrasive grains as the polishing 
liquid for copper metals. 

CONSTITUTION: The surface of a turn table 1 is coated with a 
polishing pad 2 made of cloth and an Si substrate 6 is supported 
thereon by a substrate holder 5 in such a manner that the surface to 
be polished thereof faces the pad 2. A semiconductor is then 
produced by using a polishing device composed of a revolving and 
supporting shaft mounted at the holder. At this time, the water- 
soluble polishing liquid 7 which contains 0.01 to 10wt.% at least one 
kind of org. acid selected between an amino acetic acid and amide 
sulfuric acid, contains an oxide, such as H202 at >20 parts per 1 part 
org. acid, contains 1 to 14wt.% polishing abrasive grains having an 
average grain size of 0.02 to 0.1 1/ m and is adjusted to pH value of 9 
to 14 by an alkali is dropped onto the surface of a copper film 12 
having ruggedness on the si substrate 1 1 from a supply pipe 3 to 
immerse the substrate 6. The oxides 13 in the projecting parts 
exclusive of the groove parts are polished away by rotating a supporting shaft 4 while pressing down the 
shaft, by which a wiring board consisting of the copper film 12 is formed. 
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[0 0 4 63 3 ^U*tt^©J;5feWB»S30** 

iju 2 nit mmwt&m nsctict^ xinfBgMtttiM <o 

»»8T?#*. b#>*>, ItEXy^ny^XSfcfe^TE 
[0 0 4 7] *5B*fc«t>*3U©*»*SB©«ft*lfc 

r. ¥mfrm&±<Dmmm\z&mm<ommzttmrz>m 

fcJ;tf/£&RBP«*»/8T*xafc* WEB^itf 
/Sfc»BP«ft*triirE«ll«JiK:mfcR«#A^ 

&fc*EB*mR**B-r*xafc. r^/sm^tf 

75 F«Rj^&Btfft*il>fc< <fcfc ia©*«R£Rft; 

#j t * t. **rr viT«rEE«»»Bi&tt 
'EiBflyBo^ffi^BfflTssTWBaar* - o 

at**BbfciIfc*»«£^5t>©'r**. 

[0 0 4 8] HSIBiRtlttt, «*tf->"J3>Bfl: 
R. ->'J3>*m S'U^RfcRfciioifcMBS 
n&>'U3>afl:«©2BB, #D>»iia;»^xR (b 

PSGR) , U^SJutf^XR (PSGI8) 

[0 0 4 9] HBCu&4tl/m B*tfCu-S i 
40 Cu-Al^, Cu-Si-Al^, Cu- 

£&#&fc*E»tt»RR* X/^*B*. *ffiB»» 

[0 0 5 0] mewb** J=«*n 
S£R. t9E^rt8K*«t lffllft3Wo«fc p H £ 9 - 1 4 fc 

B«"r*7;p*yfflft4*r*2:tftiiF«rr*. 

50 U 
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[0 0 5 1] ttGRWIl ttE*«***t«fc*© 

^ n & © w®®&©¥*§*tg*5 £ tf* jn«tt«ns u tern 

[0 0 5 2] tteHJMR^J:«Meatt. fftaSbfcS 

D»*a«3n*. *flS&SI> Kfc 

a^J:tf*5^6tt«I^OW«ircttttBllB«S2 0 0 
-2 0 0 0 g/cm J fcT*££#*ff*LH. 
U *«*© J: 5 ^WWStt&-&tf«*©W««Tr«, ft 
1 5 0-1 0 0 0 g/cm 2 let" 

b^o 

[0 0 5 3] *»W(C«fe«ai©*»«:««©ltiftfcfe 
**fcjflE»«K:ttii(^ 

c u <D£ 5 &EH$mK©if«. x 

■ £»ST*iIfctfT*«fcJ&:*. E*»»T 
*-5Cu 0Di£St^<fc5^*#:S«C0^S:B&±T^§o 
[0 0 5 4] IftEAUTJBtt. «*«T IN. Tl, N 

Htt* 1 5— 5 0 nmCDWSSWTaJlt^iff^bVi. 

&H 1 tc^T#U ^V^RjKOttE^-^KOISKh^ 

«j»an*«rEWJB*<©pH*ft, icm^xmsmm 

ic»^v>TMrEW*aa©i»^ft«kffl'r s £ t £fjF^T 

<k 0 ME»iBWte*©»WtH-©«»&a»E«»*« 
[0 0 5 5]. ME**^ 

0. l-2 5ppmT^t<h^*U^ g&E^#^ 
\/>*»«©^y>SS£0. 1 ppm**;rr*fctt 
E»iW±lC»SUfcE«»»T**CuafcttCu-& 

b&orsci**H*fc&*. ±D»*b^MrE»#* 
!/>*»«©*y>««r4, 5-2 5 p pmTfc*o 
[0 0 5 6] m»7?B*8Ktt. 7?MU»t0. 
0 5-2 0%T?*SCi^»*bVi o KrE^yK*S 
M©7?MUEeo. 0 5X*»l:t«^ »BW#* 
!/ > ©ffiS ic <fc 0 Xtt * tlft C u £ fc \ 4 C u ^ 
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4i:l6«i:bTS/y3>Ilfl«ftffl^fc»*fctt*0 

iD**bV^E»7y»*»«©7!yB«flEHt0. 1 

-5%T&£ e 

[0 0 5 7] H±ttWL&**WfC«t)*W©*»#:S! 
«©«a»ttli, *iW*^±o«WfcEWifc*a 

io *&ttjiaw*-&trttE»»l«±lccu*&J4Cu-&* 
s*-r#y s/>^«»*«viTiirEBi»«»Kft«rEi» 

bfcJ:5ICCulK*fcJ±Cu'&^IR©«»»lcfeViTl» 
ECuJR*&ttCu-&*K*»2xy^>^r, 

aassft^-r. MEwexsicfc^TMEE 
20 «»»BH«©«is*siB*#y5/>4f$ns. ^t>* 

SXy?Vt!y*#fc£n3fc«>* fftE*^&©?S£«fclK 
E«»SI9E«»l««BtH-fc»*Tf€f^. x 

v m v z x«m©MrEESJi ttmawwK t swa n 

ttEE«»©»fflftWfcBWtlB*«»«$n*fc 
£ itEBft ■ fc J: 0 ItEBii^x y^>y*h*©* 

[0 0 5 8] WEXy^Vty^XSflfcfcttEE 

JKJB &^trME*fiJ^^MS^^\/>7K^T«taT 
30 «ctiriDWEI»K±fc»«b&«lfflfeE«»»v 

[0059] bfc^oT, »firft©aae>&»E«ii^« 
[oo6o] TKHft^y^AoiiftTj^ya 

T» ttEK*«^«»n«7^/in©J:9ft«Vni 

bTt)X-/^ny^XgS©t9SE«S^©x 
y5->#**0&Va\zmi&t£ftttXy7>if/V) 7tt© 

y^>yiSUE**8&SJ:i:36f«-C*, aaftfclJlyfA 

5» [0 06 1] $ ^>fr> y ^ST©<fc 3 ttff KKtt«« 



—578— 



(9) 

15 

jo $ nft mmm*% ^^t\z^ tmee#»»b © 

SJSSTir*. bfrfe. ttEX5^tv^xSfc*v>TE 

[0 0 6 2] 

[SUM] KT. *»9!©»*U^jm«*»«l»cK?B 

ST, 0 8 co (A) fc5Ri"J;5fc*WfcBj*bftv>V- 
X, l«H>*<Oltll»*s»*Snfc'>U3>S«2 1 
±lCCVDttfcJ;D*|lMfijBBIi:bTCD«AtfJP* 10 
0 0 nm©S I O2 K2 2*iM*b&«* ISfSS i O2 

3^2 2K7*hxy^>ya«fcADBK»ic«a-r* 

»tt**"TSB;S 5 0 0 nm©&|Sc©?B2 3 fcjgjfcb 
fco t?^V^T. 08® (B) tC^^ , 5»cKfia?S2 3£ 

fttrttBs i 02 m2 2_k\zx/'<Ly*mm\z&r)m-2 1 

5 nm©T i N**&ft£Sf U7B 2 l^itfJP^ 6 0 0 
nm«Cul2 5 £i:©BflST*«b3fc:. 20 

[0063] ^v^t, i»jfib&igi»c^-r#u^>^« 

ioS**^5l:H8© (B) l;^tM2i^ 
fcbT«»U ttE*;i^5©X#*4fc*DttB*« 

SUB A 8 0 0#>5ft£Vf&/1? H2l;3 0 0 g/cm 

2 ©in****., >7~^n*«ttf*;^5 

£*r*L*ft 1 0 0 p pm©JMTHVifcjE3*&lRltelsIIE 
$*3te**&, W»*&«*«3^6 2 0ml/»©aB 
TTflMEWB/^ H 2 lC««LT«ttaa«2 1 fcii*b;fc 
CuK2 5*J:tfMU7)B2 4*i9ES id 8122^ 

t75;^o. in%> 3a«fl:/K*i3. om% 

^i^figO. 0 4/imC[)'>'JM*8lI^^ 

flS***U 3 0T&*fc©£;BV>*:<, (tEWBXSfcfc 

«EW»^y Pic J: U"»^ 
5*«3^»7 7 nm/#T»»l*fcJfc^T+iH;:**fcX 

wzo (b> ic^r fl«ocuR2 stmmmmKy}* 40 
t mat w K »«r * * s ffi^fe » \z * u » ^ n, 

S6fc*IHbfc/tU7Ji2 4 35*#U^>^*n5, i^to 
*5l*;f/ty**ft*n&. *©»** 08© (C) 

fc«-r J: 5 icftirESt 2 3 rtojwcrcy 7® 2 4 d*afirr 

* £#\Z, ME/fJ 712 4 TBton&*HE»2 3 KM 
^SiO> «2 2£M£M-fcSa£>&£.CuSrf&«2 6 
tm&Zfitc. *fc, itE#u^>yM©*;vy5t: 
•fcSBEBB^y P2^©Jnmftafl*U fr^*->T 
1 * *lfiM^ 5 ©Ete©f?Jkbfc&l;:&V>T. 



49H 3 F7-2 3 3 4 8 5 

iff 

[0 0 6 4] Sfc, ajfiLfcHlOaRU^^StWCJ: 
StfUv'^XS (lyWyJIffl fc*V>TW*r* 
y F^SWWaftJKW^bTpHlllJEK-CAia pH© 

$x^>Wibfc. c©J:5fej»jS«ftfflteJ:0x 
y*V1ty*l*n*«^*££fc*r>T* «fES 10 2 
R2 2©«2 3fcttES i O2 K2 2MiI-^i* 
ii^CuESI 2 6 fclSSttt J: < Ti^-r* £ fc**Tf? 

[0 0 6 5] £43* j»5fibfcHl©#U$'>$ r &BlC.fc 
§#U^>^I8 (Xy^A^I© fc43V>TB*fe 
>tffcJ:DttBWB^y F©ffiafifcfc©W5fc *3£U^ 

bfc. WJBWIBKSt-r^WEWMr^y H©ia««ft^H 
1 OKU flF^ttW^Wr^MEKB^E-^OWBEaefis* 

Hiifc* -^n-^n^-r. aaaMfc^-rB 1 o ic&v* 
t, MMMtonvtizmmny F©»awu:#bT-5£© 

fev^x. mmBttftiaflfefc^-^- ^©bb*-*© 

BJBE#±#bT— «©«BEfc:fctK «fi£)0i«±#r 

©«fc 3fc»*j»*fflfc«J: Ox^n^M^m £ 
<htc<fcoT, «iabfcW»«©pH«3t©«-&i:H«fc 
fitTES I O2 ^2 2©*»2 1 O2 2^M 

t B-^a»a»c uiesi 2 6 < m&rrz 

[0066] zt>\z, tmm^&^smmtoma^ttom 

«*ty>W0. 0 0 1 %©«#^/>***fc3» 
W«»bT«iaibfca. 7yM«10X©»7y«* 
»KI:9 0IMW»l/TjBILfc. K 1 2 tt. XPSt 
»»b&X^ h;PHT»D, *B»*CuEBH»«* 

b&«©CuE«B*B©X^h;U -jii«iBI4»7 
y«aB«©cuE«B«W©x^ -e»s. ^1 

1 2^6W6^*i5fcEB»a»©at««*aF*\/> 

TKg^t'SmbT^ST^i:, ^iH^-rx^h^© 
J: 5 fcE«WS&B«TA £ nfc&JPi C u ©« Witt < ft 
0, CuE»B«liJWMb»fcWfcb&J:t««to**. 

SWb^dt^tp^So d © J: -5 ^ y >7fcS#tr 
MS-T^^tJc^^T, SlOi K2 2«©^Blc3atB 
Lfc7$;^i^^«fe^Tt^^l:, » 
ESiOj 12 2lcSBbfcCu«Bft*k:XttT* 
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*<OS§m, Si0 2 JR2 20^M£i£ 

[0 0 6 7] Ifc^T, saswijeAntfWEs i o 

&&*CuEi®Jl2 6£fflf2S i O* JR2 2^E<h®- 

fc#*-r* ia*iB2 6©j^iat«oa«2 i 

[0 0 6 8] fc*3» MESafcWl IC*ViTW**tl/T 

8 611%, ttKfc*X*3 011%, 2? 
¥£J&^0. 0 9 umOi/U*»*8l*X^ttB* 

[0069] mm* 

gii3co (a) K^j;?Mc*wicH;*bfc^y 

l±fcCVD*lC«fcD«|j*-aW£8 0 OnmOS i Oi 
m2 2*±W*3 2 0 OnraCOS is N< M27$il© 

4 R2 HSklSmftS 1 Oi 82 2K7* hX7^ 
«* KJ; DE«EfcttSr*Jgtt£*T*W£ 5 0 0 n 
mOMO»2 3 £?#J6£L*u t)^T, 013© 
(B) fc3*^3fcttE*2 3fcS*riiMBS i. N< jR 
2 7±fcX^y^3R»»CJ: Off* 1 5 nmcOT i N*>6 
ft*/1U7JB2 4 33<fct*Jii£6 0 0 nmOCui2 5 £ 
£0j^T*l8tLfco 

[0070] «raufcBiifc^r*u^>y« 

&<D&fc&)Vys\zmi 3 0 (B) K:^T««2 1 £i£ 
SlClxT«»U ME*;^5©3t»«l4lcJ:i5ttE» 40 

^ • :zy*4tMB»* ; SUBA8 0 0^6 
^§»a^s/H2l;3 0 0 g/cm J 89 

BB^->5 i -^ui^<t^^5^iE-n^ r ni oop 

ft ft** 3^^20ml /»c««flrClME»f*^ y H 2 
fc«»bTttim«2 lfcii«bfcCulR2 BSsitf/t 
>J7JB2 4ftlWBS I« K4 R2 7©aiI*J«lHT** 

-cmmviz. --t> ttEwwKfcurrsyBwo. 

115%, fiSte** 1 3 . 0 2£%43J:lX¥i$&g 

0. 0 4 jttm0^U*»^8fifi%S-&tf»B*^e>^ 50 
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^ifcte Cuifit 0j$j»i$0x y 7- >i/JS*j&qrc» 0 , 

WEW«/xy Ffc**w«*©#us'>ifaa*TO7 7 

^^^bfe. Z.<Dtz$>> EJ130 (B) fc^Tfirt*0C 
u IB 2 5 tefflSSWS/t v H <h«««fc&«t-*SMa> & 
«*ttfc*U^>y*tl. 3&fc«BUfcAU7Ji2 4 

wj-»^ns, ^fr^x^/^^&sti 

[0071] 0130 (O fc^f 

E»2 3rtO*fcAUT»2 43&*a#"TSi:*»C, ffi£ 
AUT»2 4TBton&t8E»2 3KMES I. N 4 JR 

It. MrE*U-»^ft«©*^5lci;«ttEW 
F2^©ini2«rflPI*U — ^ 

ma 2 6*m&wmm\zmm2nT^y^>?ipmff 
[0072] m^u^m^mmm^Lthx 

«trW*«*ffl^fc#g-»yxafcfe^T»ESIB« 
i»«B«w««««nfc»* u '»»tttS s i 3 N 

4 K2 7T?«WtStiTV^fc», llrExy^/ty^xa 

[0 0 7 3] §£Hafll3 

*i\ hi 40 (a) \z9jk-r&v\z%im\zm^te^v 

-X, HW>»©*«UH««»*«n&^Ua>S«2 

0 0 Onm0S is N< 12 7 ft*RU;fcSk WIBS 1 
fi N4 R2 7lC7*hXy^>ysaillcJ:DE«Wfc« 
a-TS^ttS^rr^J** S00 nm©S»©l2 3 ft?£ 
^bfco O^it, HI 4© (B) fc5*-r*5fciW3J* 
2 3*$tTidBS 1> N4 JR2 7 ±\Z7.rty&nmiZ& 

[0 0 7 4] |»abfcHlfc^"r#U'»^* 

i©is*^5i:Bi4<!) (b> fc3Ki-»«2 n&at 

3fcLT«»U »E*^5 03t»«|4fcJ:DttE» 

*ftn-y;w ; sub as 00*6 

^iI;i^H2l:4 0 0g/cm 2 itr 
m*->T-7)ll&£ZfTfr)V#S&*:tl^ftl OOp 

ft «*S^ 3 ^ & 2 0 m 1 /»©jaflE-C«fEWB/Xy H 2 
*C^jteUTl5rES«2 lfc*RU&Cul!l2 5 SttflBS 

i. n« ag2 7 0g®dt«m-rs^TW®b^. ii- 

T» l9EW«a[a:tT75/»»0. 9^3%, i^Kfl: 
^c»2 2. 0««X*J;tf*Kfl;*U«>A3- 7MS% 
6 ft 0, l«l»T75y|«lWfbt 
3a®Yb7K^iKJ2 4-p2b5pHl 0. SCD'bOSffiVi 
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«i$©X^>^&7^T&9, »effl«/Xy Hfcct 
»Ji/>^ii*^«e 2 2 0 nm/^TiS^ 
^Jt^T+»fc^:^^x^^>^^^U^ £© 
fc*, ^14© (B) fc7R"ro«OCuK2 BttWIBW 

[0 0 7 5] -t©jB*, 014© (o te^rj;5fc«r 

Eff?2 3WICttES i» N« SI 2 7^BtW-^a*^ 

u ^;nfeitf*;^5©iac©ff± 

l>fc«fc*V>T, ttlECuia*)B2 6*«»EW*«cfc» 

nr t>x y ^yantfrr s £ o &. 

[0 0 7 6] t&e»fc&*CuE*J12 6jWB 

«Sn5»2 3**t5»W«Wl2 711 Cu©ttf» 
A'J7ttOjHlfcSli N< *-©*£*. Cu 

&m®2 6 * 6 C u «WEHntBHK«I tTttE*> U 

tS©T i N©J:SJ&:/tU7JB€?M£b&< th, WES' 
U 3 2 1 ©^*£[pI®T£ w i*«"C#fc. 
[0 0 7 7] ftlfcfl4 

01 5co (A) lc^-Tci;3fc^M(cn + M&WLm 
3 lM2nfcpl^Ua>M3 2±l£CVDj£IC 
±>5*lJBBB«»*ltbT©«|*tfJ*$l 0 OOnm© 
SIO2 13 3SJtttb&«, ffiEJ£f&JI3 1 \ZttfirT 

zmms i 0*13 3 \zy* hx^^>^a*ic±»)if 

7^-;V3 4*MLfc. ^V>T> 015© (B) lC 
^r^SCME^*—^ 4£«trtM3S i O2 13 
3±fc^y*»S#fc.fc0JPS2 0 nm©T i N^6^ 
3AU7JB3 5***b&«* X/*y*M#tZ*:Qmt£ 
110 0nmOCui3 6 £*£*ab;£,> 
[0 0 7 8] #C^T> M5*b^:^l^f#U'»yfi 
©<0^;V^5*C^1 SO (B) \Z7jk-r&WL3 2&M-Z\Z 
LTffiSU, ME*^5©3E»«l4K:iDWE»«& 
n — x;V • —y#*tMM&% ; SUB A 8 0 0#>6fc* 
F2IC3 0 0 g/cm 2 ©iDfi£#*-> WE* 
^JH*J;tf*;^5*-tn-fni 0 0 p pm 

l&bTi&ES*3 2fc**b&CuR3 6*±tf/tU7 
13 5&UES 1 0 2 13 3-©*H3^«ffl-rs*TW* 
hit. JMBW*«fcbT7^»I*0. 2Mg 

iSSft**2 0. 0fifi%fe<t(^^«ig0. 04 
/imtDi/iJAWl 0SS%£^fc«£7K#>£ftD* MM 

9i^TT^j^mi\zMvxmmty^m^i o otss 

uBltoaMkKMDXyy^ifaKWCftD* I9EPIB 
/Sy HfcJ:*W»»©#U V>yME*«»a7 0 nm/# 
Tg»«r»Cjt^T+^^^^Xy^>^5iffi^&^b 



(11) 4^^7-2 3 348 5 

a? 

fc. £©££>, 015© (B) tC^"Tdbttc7)Cu®3 6 

nmEws/i 5/ f t««wfc«*rsaw^ £g$fcWtc 

#U-»y*tX» 3&fc«fflbfc/tiJ7Jl3 5**#U5/ 

>^sn*. nfc^xy^n^tfftanfc. 

H15<0 (C) \Zm?&vlzmm¥7*-)\'3 4ft 

vfrizmrms 5*«a»t5i«fc t«E/tu7iB3 

5Tf«tonfct»Elf7*-^3 4fcitES i0 2 R3 3 
»E£B— fcCu^fcfc*^:?* Jl<3 7**»JS*n 
&. *&, »E#U"»^8«©4?JU^5fcJ:*imEW 

&zt*)iy5<o®mot?±i>rzmz&^x, tmyfry 
<ov3 7 *mmwmm\zmtei*ftT*>xy^>t?t>mff 

r*J:£**fc*>o&. ^1>T, ffrEH7:7^jU3 7© 
»««©*«*:**/>»* 0 . 0 0 2 % ©»#*!/>* 
*«K3#B«»bT«3fflb&«, 7y«i*5XO# 

7s/K**Kfc9inwa»bTaa-rs2:tfcj:Ds i 

Ch R3 3»9«fllfMsb&. 

[0 0 7 9] SH© (D) fc^TJ:5tettE 

M7y^)VZ 7 X-frtSmms 1 0*13 3±K:CVD& 
a? tJ;D»2lilW3B»IRtbT©WA»3»$8 OOnmO 
Sis N< 13 8S*5B(lbfc«, 1912 S is INN 13 8 

^hx??^ pms \z£k> mmm \z # m r * »« & 

ft^4 0 0 nm^O|3 9 &fflJj«bfc. 

»fitf7:7-f JU3 7 Jifcfc«Hrr3»Ej»l3 9fc7 

* hxy^>yaffil:^t)x;v-^-;M 0 £7i*j£b 
fc. o-^t. mie<D (e) tc^t-^^tc^ESts 9 
*irxx;w- *-;v4 o**tfitEs 1. n< 13 8 ± 

\ZZ>Ky*m&lZ&t)mi£9 0 0 nm©Cu!4 1 
^bfc. 

[0080] *(r4-c, ^bfcHiic^*r#u-»y^ 

«oat«*;|/^5«CHl 6© (E) lC^-r*K3 2£ii! 
^tcbTffl#b, ME^;U^5©^Jtl64ic e fct)WES 
a ^-/^^ffla* ; SUBA8 0 0^6 
7iWe^yh*2l:3 00 g/cni 2 ©JnM^^A, tt 

E^— >r—^;n^J:tX3it^5&-tn^ni oo P 

pm©afl|T?SVifc:R«*ifi]fc:|iie$1i:ft:*«6, M^b 
X ?/ y 4r XSTffl & © t %>W 
•**«»*3^6 2 0ml /^©a^rWEBfB/ty 
F2£tt*bTltB&K3 2lcm«bfcCujR4 1 ftn 
ES i 3 JR3 8©affl3Bf«»fflr«*TW*bfc. * 
©te^, 016© (E) C^tM©Cui4 lttfflTE 

3ftxy?;ty^i:±DHi6© (F) \Z7K?£$\z$! 
mm 3 9rtlCt9ES is N4 13 8^Mi:M-^«fie)a 

*cu«jwb4 2 3&j»«stifc. mm\z. ia^xji^-3jT 

-;^4 0SffibTl9Eb!77^;i/3 7i:S«$n^aft 

a»cui»i4 2 3*w*an3t. *fc» i«e*u^> 

5^ HtU ^^-^--^l^tf^ySOEMiOff 
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jdtlxfc&Kfc^T, MBCuE»E4 2**ttBW»«fc 

[0 0 8 1] bfcd^T, *JMU4fc«fcn«»l. SS2 
©JBHt&RR3 3. 3 9S:fU ttBSlJRnaBftR3 

3iw-e0^M^B-^tfT^>r;u3 7*«»j*sn, £12 

ifflffiii3 9fc*©*Hfcffl—fcCuBRH4 2*«* 
[0 0 8 2] 

[0 0 8 3] *&, **W»CJ;n«*»ffW6±©Wik 

it s nfc c u * it \t c u 6 a * Ei»#**R ft a 

Bf|l[n?XyWy*«, mitl4»B»l«lCCu* 

[0 0 8 4] s&k* *»wicj:n«¥iii*a*±©*a 

ic^^tlfc C u Ss&fctC u-S4»>&fc*E»»»R& 
[|SM©«#:MBM ^ 

[si] *8«©wiiicttfflan*#u ^>^si 

[B2] 0. HlX(075yS», i&Kfck3l:fci:tf 
[S3] DDi2i*#-r«CuR*7S/l», «Rfl:** 



t>H 3 F7-2 3 348 5 

[B4] inxta. *ftH©VFJm©Stttt&£tfRML 

S«©CuRSffi©XPStCJ;5X^ MHH. 
[0 5] 0. 9gfi%©7^y«^ aRfl:*»*J:tf 

©fsaic§»bmocuR^x-/5 i >^?sa!, wsffl 

3fflHr©CuRfiE)#U3^>yj*Kfc©H«ft»TWttBI. 

[H6i tskwebi* aRft**^*tf*^ea*3isart 

©Ef g& lc * tt * iHRtolc* CDS <b -e © u 
&«r«)CuR©xy^>ifiSfK, W»ffiSf$©Cu]SI© 

[H7] #»W©W**©pH£CuR*fflfc^;£n 
*RfcB©*S«fc£^1-«teBL 
[0 8] *««©£ttM 1 te^»^¥*flsR«©iap: 

[0 9] 1 ©if^Msi (xs/^/t^^xa) t© 

[01 0] HlKfll©BFRAa (xy^ty^lS) 

[011] mmmi&mmmm (xyfn^i© t» 

H. 

[012] *5B9i©*K«lfc*^CuE«H»J«iiC 
^©^M, t^/>«©Cu^IgE 43«fct«fr:7 
yMl*©CuEMSiOXPS»«TfcJ:DH5n 
fc*^ b;^0. 

[013] **W©**«2*Vt^*»»*«©JBBX 

[014] **«©*«« 3 *W-**W#S«©»iiX 
SfcjKTKBB. 

[01 53 *»w©*js«4fe»*3i £ «#»ia©Ratx 

^ft^-T»rM0o 

[016] **W©«K«4*»S¥#flc*ia©«fiX 
8*a«"f"IKBH. 

[^©ift^] 

l»^->^-y;U 3 5 

-aWl^ 11, 2 1, 3 2— >U3>*S. 12, 2 
5, 36, 4 1-CuR, 13-RflsB, 2 2, 3 3- 
Si0 2 R> 2 3, 3 9-* 2 4, 3 5-AU7I, 
2 6, 4 2-CuE*Ul, 3 7-\£77J)W 



—582— 



(13) 



W 7-233485 




—583— 



(14) 4$BS¥7-2 3 34 8 5 




—584— 



(15) 



4$§8¥7-2 3 348 5 




[i9] 

B i 



< 1 




—585— 



(16) 



ftffl¥7- 2 3 3 4 8 5 



fl 0] 



II 1] 



40 



5 30' 

G 



20- 




10- 



05 



g o 

r> -as 
i 

ik h.o- 

?\ 

i 



lea 



mi 2] 




ttftx^JM?- lev) 



—586— 




—587— 



(18) 



®M¥7- 2 3 3485 



II 5] 



II 6] 



r 



1 3) 4-32 

p-sub 



x 



(D) 




(B) 



p-sub 



-36 
-35 
-33 

4-32 



IE) 




» 1 ^ Jj.- 



3H 

p-sub 



39 37 42 *° 42 39 



(F) 




(51) Int. CI. 9 

H 0 1 L 21/304 

21/3205 



3 2 1 P 
M 



F I 



—588— 



